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[57] _ ABsTRAcr 

An electrically releasable safety ski binding in which a 
measuring system determines the load applied to a ski 
er’s leg during skiing and a release mechanism incorpo 
rating an electromechanical converter such as a sole 
noid acts on a clamp device securing the ski boot to the 
binding to release the ski boot when the aforementioned 
load reaches a dangerous level. To prevent the binding 
becoming inoperative on failure of the electrical power 
supply the binding is equipped with an auxiliary release 
mechanism having a ?rst inoperative state and a second 
operative state which can be selected either manually or 
automatically should the electrically operated release 
mechanism fail. 

22 Claims, 8 Drawing Figures 
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ELECI'RICALLY RELEASABLE SAFETY SKI 
BINDING 

The present invention relates to an electrically releas 
able safety ski binding and has particular reference to a 
battery operated electrically releasable safety ski bind 
mg. 

In known ski bindings of this kind such as are shown 
in German Published Application No. 27 37 535 and 
German Published Application No. 27 48 309 an electri 
cal measuring transducer or transducers are used to 
measure the load acting on the skier’s leg. A signal 
former is connected to the measuring transducer to 
form a release signal which is used to activate a release 
mechanism incorporating an electromagnetic con 
verter, suchas a solenoid, to release retaining means 
which secure the ski boot to the ski. Such retaining 
means are normally pivotable or displaceable away 
from the ski boot and the release mechanism can be of 
the mechanical, hydraulic or pneumatic types. 
A general problem which arises with this type of 

safety ski binding is that they become inoperative when 
the battery which drives them has become discharged. 
As a result of this dif?culty visual or acoustic battery 
condition indicators have been proposed in order to at 
least indicate the discharged state of the battery to the 
skier. 
The use of shear pins has also been suggested in order 

to allow an emergency release to be effected in the 
event that the electrical release system fails. The shear 
pins are secured to a ?tting on the ski boot and thus 
release the ski boot in an emergency if a fault should be 
present in the mechanical or electrical part of the nor 
mal release mechanisn. It is only possible to re-use a 
binding which has released by breakage of the shear pin 
by replacing the shear pin with a new one. 

In addition to the problem of having to replace a 
broken shear pin the use of shear pins also suffers from 
the fundamental disadvantage that the release setting 
for the shear pin system must be higher than the release 
setting for the normal electrical release system. 
As the electrical release system and the shear pin 

system are arranged in series the weakest of the two 
systems will yield when a load is applied to both release 
systems. As the electrical release system should nor 
mally release, the release setting of the shear pin system 
must naturally be higher than the maximum release 
value of the electronics release system. The difference 
between the two release settings also has to be relatively 
large because electrically operated bindings are also 
intended to remain closed during peak dynamic loads 
which would normally result in breakage of a shear pin 
system. As a result, an energency release of the binding 
when the electrical release system is not operating is 
practically impossible at a reasonable release value; 
unless one renounces the signi?cant advantages of an 
electrically releasing ski binding, namely the ability to 
take account of the duration of shock loads. 
The principal object underlying the invention is thus 

to provide a ski safety binding of the initially named 
kind which, when the battery is discharged or when 
some other fault exists in the electrical release system 
still has the release characteristics of a mechanical 
safety binding incorporating a release spring. 

In order to satisfy this object there is provided in 
accordance with a ?rst general form of the invention an 
electrically releasable safety ski binding comprising 
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2 
retaining means for releasably securing a ski boot to a 
ski, an electrical power supply, a measuring means for 
measuring the load applied to a skier’s leg during skiing, 
a signal former connected to said measuring means for 
forming a release signal when said load approaches a 
predetermined level, a release mechanism incorporating 
an electromechanical converter such as a solenoid con 
nected to receive said release signal and operative to 
initiate release of said retaining means on receipt of said 
release signal, said safety binding futher comprising an 
auxiliary release mechanism having a ?rst inoperative 
state and a second operative state in which it is opera 
tive to permit safety release of the binding and wherein 
means are provided for selecting said second operative 
state on failure of said electrical power supply. 

In accordance with a specially preferred embodiment 
of the invention there is provided an electrically releas 
able safety ski binding comprising retaining means for 
releasably securing a ski boot to a ski, an electrical 
power supply, measuring means for measuring the load 
applied to a skier’s leg during skiing, a signal former 
connected to said measuring means for forming a re 
lease signal when said load approaches a predetermined 
level, a release mechanism incorporating an electrome 
chanical converter such as a solenoid connected to 
receive said release signal and operative to initiate re 
lease of said retaining means on receipt of said release 
signal, said safety binding further comprising an auxil 
iary release mechanism incorporating resilient release 
movement permitting means and having a ?rst, inopera 
tive state and a second, operative state in which said 
resilient means is able to de?ect resiliently to permit 
release of the binding on reaching a release setting 
thereof and means for selecting said second operative 
state on failure of said electrical power supply. 

In accordance with a further aspect of the invention 
there is provided a battery operated, electrically releas 
ing safety ski binding with an electrical measuring sen 
sor which reponds to a predetermined load on the ski 
er’s leg, a signal former connected thereto for forming a 
release signal and a mechanical, hydraulic or pneumatic 
release mechanism having an electromechanical con 
verter, such as a solenoid, with said release mechanism 
bringing about the release of retaining means which 
retain the ski boot on the ski and are pivotable or dis 
placeable away from the ski boot on receiving the re 
lease signal via the converter, characterized in that, on 
failure of the power supply, a release spring braced 
against a ?xed housing part can be inserted into the 
release mechanism in parallel with the electromechani 
cal converter and that the electromechanical converter 
remains in a condition, or is placed in a condition in 
which the spring can yield on reaching the release set 
ting. 

In a ski safety binding of the latter kind which oper 
ates with a mechanical release system it is envisaged 
with a release mechanism which is normally operated 
with current, that one of the spring abutments is opera 
tivelyconnected with the element on which the spring 
bears or with a part ?xed relative to the ski whereas the 
other spring abutment bears against a spring cage which 
is braced on the opposite spring abutment and that, on 
failure of the current supply, the spring cage is braced 
on a part which is ?xed relative to the ski or on an 
element on which the spring is to act in place of the 
oppositely disposed abutment. 
The basic thought underlying the invention is thus to 

be seen in the construction of the mechanical, hydraulic 
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or pneumatic ski boot retaining systems used with an 
electrically operated ski safety binding so that when the 
electrical control fails a purely mechanical, hydraulic or 
pneumatic emergency release system comes into opera 
tion. 

In accordance with the invention the mechanical, 
hydraulic or pneumatic emergency release system is 
however inoperative during normal operation with 
electrical control. Only when the electrical control fails 
is the emergency system rendered operative so that it in 
no way deleteriously affects the sensitive electrical re 
lease procedure. As, in the converse situation the elec 
trical control is inoperative when the mechanical, hy 
draulic or pneumatic emergency release system be 
comes operative, and as both systems are connected in 
parallel, the release setting of the mechanical, hydraulic 
or pneumatic release system can be selected completely 
independently of the electrical release setting. This 
system does not therefore result in a need to select the 
mechanical, hydraulic or pneumatic release setting to be 
higher than the electrical release setting. 

In accordance with a ?rst, advantageous, practice 
embodiment the release of the retaining means takes 
place when the electromechanical converter becomes 
de-energised. In a system of this kind, in the event of a 
discharged battery or some other fault in the electrical 
system such as a short circuit, the retaining means are 
released so that it would normally not be possible to 
continue skiing with a binding of this kind. In accor 
dance with the invention, however, it is only necessary 
to select the mechanical release system in order to be 
able to continue using the binding prior to inserting a 
new battery or repairing the electrical system. 
The thought underlying the invention can however 

also be used with electrically releasable ski safety bind 
ings in which the release of the retaining means occurs 
when the electromagnetic converter is energised. In this 
case it is however necessary to provide a suitable me 
chanical construction so that the push rod of the elec 
tromechanical converter is movable when the power 
supply fails. 

In the ?rst named type of electrical safety binding the 
push rod of an excited electromechanical converter 
normally holds the retaining means in the closed posi 
tion via a transmission. In this case one of the abutments 
for the spring should be arranged on the push rod 
whereas the other abutment for the spring can be use 
fully braced against at least one slider which is selec 
tively insertable transverse to the direction of operation 
of the spring and axially braced against a part ?xed 
relative to the ski. 
The slider can be brought by hand into operative 

connection with the other spring abutment. In a pre 
ferred embodiment, however, the slider is held by a 
further electromechanical converter, which is fed from 
the same power supply as the main converter, in its 
inoperative position against the force of an auxiliary 
spring in such a way that the auxiliary spring brings the 
slider into operative connection with the other spring 
abutment when the further electromagnetic converter 
becomes deenergised. In this manner the changeover 
from the electrical to the mechanical release system 
takes place automatically when the arrangement be 
comes deenergised. 
The term “spring cage” as used in connection with 

the present invention will be understood to cover every 
form of mechanical arrangement which makes it possi 
ble to transmit the force of a compressed spring from 
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4 
the one spring abutment to the other spring abutment. 
The term will particularly be understood to cover a 
sleeve which surrounds the spring and has inwardly 
directed ?anges at both ends to transfer the reaction 
forces. For the purposes of the invention the release 
spring preferably takes the form of a compression coil 
spring. It is however also possible to use other spring 
arrangements including several release springs con 
nected in parallel. 
One practical embodiment in which the push rod of 

an electromechanical converter brings about release of 
the binding on energization of the converter and is able 
to de?ect when the converter becomes deenergised is 
characterized in that the push rod of the electromechan 
ical converter operates on the overcenter pivot of a 
toggle lever which holds the binding closed and is ex 
tended or located trivially beyond the extended over 
center position and in that, on being energised, the elec 
tromagnetic converter moves the toggle lever out of the 
closed position beyond the overcenter point into an 
open position. 

In the simplest case the push rod can again be moved 
by hand into the open position. In a preferred embodi 
ment the changeover from electrical to mechanical 
release can however again take place automatically by 
using an arrangement in which a slider is held by a 
further electromagnetic converter, which is supplied 
from the same power supply as the main converter, in 
its inoperative position against the force of an auxiliary 
spring in such a way that the auxiliary spring pushes the 
toggle joint beyond its overcenter position into the open 
position via the slider when the further electromagnetic 
converter becomes de-energised, with the slider reach 
ing a position between the release spring abutment 
which is free and the element on which it bears. 

In the event of manual change-over from electrical to 
mechanical release it is advantageous for a switch to be 
associated with the hand actuating mechanism with the 
switch lying in the battery circuit and being normally 
closed but being opened by hand by the hand actuating 
mechanism when the latter is brought into operative 
connection with the other abutment. This arrangement 
automatically prevents the supply of residual currents 
or short circuit currents to the electromechanical con 
verter. 
When using a hydraulic release system a practical 

embodiment of the invention envisages that the electro 
mechanical converter is deenergised in the closed state 
of the binding and isolates, via a valve, a hydraulic 
chamber which acts on the retaining means, with the 
hydraulic chamber being connected via a further valve 
to a spring accumulator. In the simplest case the further 
valve can be manually actuated. It can however also be 
held against the force of an opening spring by a further 
electromagnetic converter which is energised in the 
closed state of the binding. In this case the change-over 
from the electrical control of the release system to a 
purely hydraulic-mechanical release is fully automatic. 
A further solution of the problem underlying the 

invention features the use of an auxiliary battery in 
addition to the main battery with the auxiliary battery 
being connectable, by means of a change-over switch, 
to the electrically fed elements in place of the main 
battery. The change-over switch should, in particular, 
be controlled via a threshold circuit from the output 
voltage of the main battery. The important advantage of 
this solution resides in the fact that even with a. dis 
charged battery it is still possible to ski for a predeter 
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mined distance which, by way of example, is sufficient 
to ski down to the valley where new batteries can be 
provided. The same result cannot be achieved by the 
use of a charge condition indicator for the main battery 
because, on the one hand, a charge indicator is useless if 
the skier is inattentive and because, on the other hand, 
technical dif?culties ‘exist in providing a sufficiently 
accurate indication of the energy which is still stored in 
the battery. 
The preferred automatic change-over from the main 

battery to the auxiliary battery should however prefera 
bly be coupled with an acoustic, or at least an optical 
warning so that the skier is made aware that a change 
over has taken place. 
The invention will now be described by way of exam 

ple only and with reference to the drawings which 
show: . 

FIG. 1 a schematic side view of a battery operated 
electrically releasable safety ski binding with side dis 
posed retaining cheeks, 
FIG. 2 a schematic plan view of the subject of FIG. 

1, 
FIG. 3 a part of a vertical cross-section through the 

binding of FIGS. 1 and 2 to illustrate the operation of 
the side disposed retaining cheeks, 
FIG. 4 a schematic plan view of a combined electrical 

and mechanical release system provided in the interior 
of the binding of FIGS. 1 to 3, 
FIG. 5 a simpli?ed modi?cation of the embodiment 

of FIG. 4 with manual change-over, 
FIG. 6 a view analagous to that of FIG. 4 and show 

ing a further embodiment of the combined electrical 
and mechanical release system, 
FIG. 7 a circuit block diagram of an arrangement for 

changing over from a main battery to an auxiliary bat 
tery and 
FIG. 8 a schematic view of a ski safety binding oper 

ating with a hydraulic release system. 
Turning ?rstly to FIGS. 1 to 3 there can be seen a 

section of a ski 37 to which is fastened a base plate 36. 
A sole plate 35 is arranged above the base plate 36 and 
is able to pivot relative to the base plate about at least 
one and preferably three axes out of the normal position 
illustrated in FIG. 1 against the force of a spring which 
is not however illustrated. An arrangement of this kind 
is disclosed in more detail in the following copending 
patent applications: 
German patent applications No. P 29 48 277.7 
U.S. patent applications Ser. No. 210,616 
Jap. patent applications Ser. No. 55-169451 
A ski boot 38 is arranged on the sole plate 35 and is 

secured thereon by retaining side cheeks 20 which are 
pivotable away from the ski boot about axles 39 which 
are arranged on the sole plate 35 and are directed in the 
longitudinal direction of the ski. Conical recesses 41 on 
the inner sides of the side retaining cheeks 20 cooperate 
with conical projections 40 which are fastened to the 
sides of the ski boot. 
A membrane 42 is provided between the plates 35, 36 

around the edges thereof to prevent snow or contamina 
tion entering the interior of the binding. When the loads 
are applied to the skier’s leg about one or more of the 
axes of relative rotation between the plates 35, 36 a 
measuring transducer or means 43 located between the 
two plates and indicated schematically in FIG. 1 is 
subjected to a corresponding load. The measuring trans 
ducer or means 43 measures the load applied to a skier’s 
leg during skiing and passes a corresponding electrical 
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6 
signal to a signal former 44. The signal former 44 is 
housed together with the remainder of the release sys 
tem in a hollow cavity within the sole plate 35. When 
the loads on the skier’s leg approach a predetermined 
level the signal former 44 forms a release signal which 
acts on a release system 13 which is schematically illus 
trated in FIG. 1. The release system 13 contains an 
electromechanical converter 11 which is preferably 
constructed as an electromagnet or solenoid and which 
bears directly on the side cheeks 20 via a transmission 
19, 22 indicated by a chain dotted line. 
FIG. 3 shows a part of the transmission 19, 22 and in 

particular a transversely extending push rod 22 which is 
coupled with one of the side cheeks 20 via a pivot axle 
48 which is disposed in the longitudinal direction of the 
ski beneath the axle 39. The side cheek 20 can be disen 
gaged from the ski boot 38 by retracting the push rod 22 
sideways. An opening spring which is not illustrated 
can be provided for this purpose. The conical projec 
tions 40 also assist the opening movement during raising 
of the ski boot. The oppositely disposed side cheek 20, 
which is not shown in FIG. 3, is also provided with a 
corresponding push rod 22. 
FIG. 4 shows in detail how the push rods of the re 

lease mechanism 13 are acted on by a solenoid 11 ar 
ranged inside the sole plate 35. The solenoid 11 is 
?xedly arranged relative to the ski in the middle of the 
sole plate in such a way that its push rod 16 projects 
forwardly in the direction of the central longitudinal 
axis of the ski. The push rod 16 bears on a double wedge 
19 the inclined surfaces of which co-act with the inner 
ends of the push rods 22. 

Providing the solenoid 11 is energised, the push rod 
16 is in its extended position and the side cheeks 20 are 
held via the wedge 19 and the push rods 22 in the closed 
position shown in FIGS. 1 to 3. 

In accordance with the invention a disk-like spring 
abutment 14 is provided on the push rod 16 and is acted 
on by a release spring 12. A further abutment 15 is 
provided at the other end of the release spring 12 in 
such a way that the release spring 12 can exert a force 
on the push rod 16 in a direction which results in clamp 
ing movement of the side cheeks 20 when the spring 
abutment 15 is supported. 

In the illustrated arrangement the release spring 12 
and the spring abutment 14 are surrounded by a spring 
cage 18 which has inwardly directed ?anges 18’ and 15 
at its two ends. The front inner ?ange 18' engages 
around the spring abutment 14 whereas the other ?ange 
15 forms the further spring abutment for the release 
spring 12. In the position illustrated in FIG. 4 the in 
wardly turned ?ange 18 contacts the front surface of 
the disk~like spring abutment 14 as a result of an appro 
priate degree of precompression of the release spring 
12. The force of the spring 12 is thereby neutralized and 
in the FIG. 4 position it is not able to exert any effect on 
the release mechanism. Release thus takes place in this 
?rst arrangement by purely electrical means. 

In order to ensure that a mechanical release is possi 
ble if the power supply feeding the electrical system 
becomes discharged, an auxiliary release system is pro 
vided which enables the release spring 12 to de?ect or 

_ yield resiliently. In other words the release spring 12 

65 
which in its inoperative state illustrated in FIG. 4 does 
not take part in the electrical release process is‘ used in 
a second operative state of the auxiliary release mecha 
nism to enable mechanical release of the binding. For 
this purpose transversely disposed guide passages 49 are 
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provided in a ?xed part 17 of the sole plate to which the 
electromagnet 11 is also fastened. Sliders 23 are ar 
ranged within these guide channels and are displacable 
in the transverse direction. The sliders 23 are biased 
inwardly by compression coil springs 25. Links 50 are 
pivotally connected by their one ends to the sliders 
about vertical axes and the free ends of the links are 
connected together at 51 about a vertical axis. The pivot 
or hinge 51 is acted on in the longitudinal direction of 
the ski by the push rod 52 of a further solenoid or elec 
tromagnet 24. This solenoid is also connected to the 
same electrical power supply 28 as the solenoid 11 in the 
manner illustrated in broken lines. 
The solenoid 24 exerts a force on the links 50 in such 

a direction and of such a size that, when the battery 28 
is normally charged, the sliders 23 are displaced to the 
inoperative positions shown in FIG. 4 against the force 
of the springs 25. 

If the battery 28 is discharged the sliders are dis 
placed under the action of the springs 25 into the chain 
dotted position indicated in FIG. 4. In this position the 
sliders are located between the part 17 which is ?xed 

10 

relative to the sole plate 35 and the spring abutment 15. ' 
As the solenoid 11 is now deenergised it no longer ex 
erts a force on the push rod 16. The push rod 16 does 
not however move because the sliders 23 hold it in the 
position shown in FIG. 4 via the spring cage 18, the 
release spring 12 and the spring abutment 14. From now 
on the binding functions as a normal ski binding with 
mechanical release. If an excessive force acts sideways 
on the side cheeks 20 the push rods 22 push the push rod 
16 with the spring abutment 14 inwardly against the 
force of thespring 12 via the wedge 19 and the ski boot 
can be mechanically released in an emergency. 
As soon as a new battery 28 is inserted the solenoid 24 

once again pushes the sliders 23 via the links 50 into the 
position shown in full lines in FIG. 4- in which the 
springs 25 are compressed so that the sliders 23 no 
longer support the spring abutment 15 formed by the 
rear end of the spring cage 18. At the same time the 
electromagnet 11 presses the push rod 16 forwardly so 
that the electromagnet 11 once again ensures the normal 
position of the side cheeks 20 and so that the binding 
now once again operates using the main electrical re 
lease system. 

Whereas, in the embodiment of FIG. 4, the change 
over from the normal electrical release system to the 
mechanical auxiliary or emergency release system takes 
place automatically, FIG. 5 illustrates a simpli?ed em 
bodiment in which this change-over is effected manu 
ally. For this purpose the links 50 of the sliders 23 are 
connected to a hand actuation lever 26 which is pivot 
able about a vertical axis 53. The hand actuation lever 
26 projects sideways and outwardly through an opening 
54 in the sole plate 35 and can be displaced by hand in 
the direction of the double arrow f. In this way the 
sliders can be selectively brought into engagement with, 
or moved out of engagement with, the spring abutment 
15. 

In FIG. 5 the hand actuation lever 26 also cooperates 
with a switch 27 which is inserted in the power supply 
circuit of the battery 28. In the electrical release posi 
tion illustrated in FIG. 5 the switch 27 is closed and all 
the electrically fed parts of the binding are connected to 
the battery 28. 

If the manual charge-over lever 26 is now pivoted 
forwardly the sliders 23 move into the position illus 
trated in chain-dotted lines in FIG. 4. In this position 
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the inner end of the manual change-over lever 26, 
contacts the switch 27 and opens it. This prevents resid 
ual or short circuit currents ?owing in the electrical 
parts of the binding. 
Whereas the embodiments of FIGS. 4 and 5 operate 

with an electrical release mechanism in which release is 
normally brought about by the electromagnet 11 be 
coming deenergised FIG. 6 shows an embodiment in 
which release takes place when the solenoid 11 is energ 
ised with a release current. For this purpose the sole 
noid 11 is disposed in a position at the side of the binding 
so that its push rod 21 extends in a transverse direction 
to the overcenter pivot 29 of a toggle lever formed by 
two toggle lever links 30,31 which are connected to 
gether at the overcenter pivot 29. The toggle lever link 
30 is pivotally connected at its forward end to the dou 
ble wedge 19 whereas the rear toggle lever link 31 is 
supported by a support rod or strut 55 which is braced 
against ?xed structure of the binding namely the part 17 
of the sole plate 35. 

In the operating position shown in FIG. 6 the toggle 
lever linkage 30, 31 is in a position slightly to the left of 
the extended overcenter position which lies on the cen~ 
tral longitudinal axis of the ski. As a result of the elastic 
ity of the system the release mechanism is also automati 
cally held in this closed position even when the solenoid 
11 is deenergised. 

If now the solenoid is acted on by a release signal 
from the electrical release system it pulls on the rod 21 
and the toggle lever linkage moves to the right through 
the overcenter point. The toggle lever linkage 30, 31 
thus reaches an open position in which the double 
wedge 19 is able to move in the longitudinal direction of 
the ski substantially without resistance. The side cheeks 
are thus able to pivot effortlessly away fron the ski boot 
so that the ski boot is released. 

It is important that an abutment 56 is provided on the 
rod 21 to de?ne the position shown in FIG. 6 slightly 
beyond the overcenter position and to prevent the tog 
gle lever linkage 30, 31 de?ecting further to the left. A 
knob 57 for manual actuation should in addition project 
sideways out of the sole plate 35 so that the binding can 
be manually returned to the closed position. If the 
power supply fails so that the solenoid 11 can no longer 
be energised the binding is no longer able to release in 
the previously described manner. In order to make an 
emergency or auxiliary release possible a slider 23 is 
provided on the opposite side of the toggle lever linkage 
30, 31 to the solenoid 11. The slider 23 can be displaced 
in the direction of the arrow F either by hand or by 
means of a spring 25, i.e. in a direction towards the rod 
21 against the toggle lever linkage 29. When the slider 
23 abuts on the toggle lever joint 29 the toggle lever 
linkage 30, 31 is caused to move to the right in FIG. 6 
so that the toggle lever linkage is no longer able to hold 
the side cheeks 20 in their closed position. At the same 
time the slider 23, which is appropriately dimensioned, 
engages between the double wedge 19 and the spring 
abutment 14 for the release spring 12 which extends 
from the aforementioned spring abutment 14 to a fur 
ther spring abutment 15 formed on a ?xed part 17 of the 
sole plate 35. The spring 12 is once again surrounded by 
a spring cage 18 which consists of two parts which are 
connected together by suitable ?ange-like abutments 
18’. In the normal electrical operating position of FIG. 
6 the two part spring cage 18 neutralizes the force of the 
spring 12 in the manner shown in FIG. 6. 
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As soon as the slider 23 has pushed the toggle lever 

linkage through the over-center position the head of the 
slider 23 becomes ?rmly engaged between the double 
wedge 19 and the spring cage 18. The spring cage 18 
can be compressed against the force of the release 
spring 12 by forces transmitted from the double wedge 
19 through the slider‘ 23. 
As the toggle lever linkage 30, 31 has now been dis 

placed to the right the release spring 12 acts on the side 
cheeks 20, in the manner of a normal mechanical release 
spring, via the slider 23 and the transmission 19, 22. 

After inserting a new battery the slider 23 can be once 
again withdrawn from its position between the double 
wedge 19 and the spring abutment 14 of the cap 18. The 
toggle lever linkage 30, 31 is then moved back to the 
position illustrated in FIG. 6 by means of the manually 
actuated knob 57 whereupon the binding can once again 
be electrically released without the mechanical release 
system affecting the release in any way. 
The slider 23 can, as already stated, be introduced 

manually into its working position. FIG. 6 however 
illustrates a preferred arrangement in which a further 
solenoid 24 is used to retain the slider 23 in its inopera 
tive position against the force of the spring 25 during 
electrical operation. If the power supply fails, or if a 
short circuit develops, then the slider 23 is automati 
cally moved under the action of the spring 25 into the 
above described operative position, i.e. to a second 
operative state. 
The slider 23 should be fastened to the push rod of the 

solenoid 24 via a pivotal joint 58 so that the slider 23 can 
follow the movements of the double wedge 19 and the 
spring cage 18 when the auxiliary release system is_in 
operation. In the embodiment of FIG. 7 the main bat 
tery 28 of the ski safety binding is connected to termi 
nals 59 which supply the electrical release system via a 
change-over switch 33. The change-over switch is nor 
mally in the position illustrated in FIG. 7 in which the 
terminals 59 are connected to the two poles of the main 
battery 28. 
The change-over switch 33 is a controlled switch 

which can be changed over via a threshold circuit 34 
which is connected to the output potential of the main 
battery 28. If the output potential of the main battery 28 
falls below a certain value the change-over switch 33 
changes over to another position in which it connects 
an auxiliary battery 32 to the terminals 59. The auxiliary 
battery 32 is so dimensioned that it can continue to feed 
the electronic release system until it is possible to ex 
change the main battery 28. 

In the embodiment of FIG. 8 a hydraulic release 
system is provided in place of the mechanical release 
system. The push rods 22 are attached to hydraulic 
pistons 61 which are displacably arranged facing one 
another in a hydraulic cylinder 62 which extends trans 
versely to the longitudinal direction of the ski. An in 
compressible pressure fluid 63 is located in the hydrau 
lic chamber 71 within the cylinder 62. The hydraulic 
chamber 71 containing the pressure ?uid 63 is con 
nected via a line 64 and a valve 19’ to a hydraulic cylin 
der 66 which contains a piston 65. A predetermined 
pressure can be generated in the hydraulic cylinder 66 
by exerting a force in the direction of the arrow X, for 
example by means of a spring, and this pressure can be 
communicated to the hydraulic chamber 71 via a line 67 
and a non-return valve 68. 
The valve 19' is acted on by the electromechanical 

converter 11 which, in the present case, is once again 
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constructed as a solenoid and is controlled in the same 
manner as the electromagnet of the embodiment of 
FIG. 6. A hydraulic line 69 branches off from the line 64 
and is connected to a spring accumulator 60 via a fur 
ther valve 23'. The spring accumulator 60 contains the 
emergency release spring 12. This emergency release 
spring exerts a resetting force on a piston 70 arranged in 
the spring accumulator 60. 
The pressure fluid in the lines 64, 69 acts on the sur 

face of the piston 70 remote from the spring 12. 
The manner of operation of the embodiment of FIG. 

8 is as follows: 
In order to close the binding a suitable pressure is 

exerted in the direction of the arrow X on the piston 65 
and is communicated via the non-return valve 68 to the 
hydraulic chamber 71. In this way the pistons 61 are 
pressed apart from one another and move the side 
cheeks 20 into the closed position. The deenergised, 
solenoid actuated valve 11, 19’ is held closed by means 
of a spring which is not however illustrated. The sole 
noid 24 is however energised so that the valve 23' is 
closed against the force of the spring 25. The hydraulic 
chamber 71 is now closed on all sides so that the piston 
61,61’ are substantially unable to move inwardly even 
when an opening force is exerted on the side cheeks 20. 
As soon as the measurement transducer 43 of FIG. 1 

measures a dangerous load on the skier’s leg current is 
applied to the solenoid 11 via the signal former 44 with 
the result that the valve 19’ opens and the pressure in 
the hydraulic chamber 71 can be dissipated by return 
movement of the piston 65. 
As soon as the current is once again removed from 

the solenoid 11 the valve 19' shuts and the pressure in 
the hydraulic chamber 71 can be reestablished by de 
pression of the piston 65. 

If the power supply fails the solenoid operated valve 
11, 19' remains closed. The electromagnet 24 is how 
ever no longer able to hold the valve 23' closed so that 
this valve is opened by the spring 25. The spring accu 
mulator 60 is now connected with the hydraulic cham 
ber 71. In the event of an excessive force being exerted 
sideways on the side cheeks 20 from the ski boot the 
piston 70 can move against the force of the spring 12 so 
that pressurized fluid escapes from the cylinder 62 and 
the side cheeks 20 can move sideways. This arrange 
ment allows a hydraulic-mechanical release to be 
achieved. 
Other arrangements will be apparent to those skilled 

in the art without departing from the scope of the pres 
ent teaching. 
We claim: 
1. An electrically releasable safety ski binding com 

prising a ?xed binding part; retaining means for releas 
ably retaining a ski boot in the binding; a battery oper 
ated power supply; electrical measuring sensor means 
for sensing the load on a skier’s leg; a signal former 
connected to said electrical measuring sensor means for 
forming a release signal when said load reaches a prede 
termined value; a release mechanism including an elec 
tromagnetic converter, wherein said electromagnetic 
converter is responsive to said release signal to release 
said retaining means for movement away from said ski 
boot; a normally inoperative release spring associated 
with said release mechanism, said release spring having 
?rst and second ends; and means for placing said release 
spring in an operative state on failure of said power 
supply; wherein, in said operative state, said release 
spring is disposed operatively in parallel with said elec 
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tromagnetic converter, with said ?rst end being braced 
against a ?xed housing part and said second end bearing 
on said release mechanism; and wherein said release 
spring is arranged to yield in said operative state to 
permit release of said binding once a predetermined 
release setting is reached. 

2. A safety ski binding in accordance with claim 1 and 
wherein means are provided for placing said electro 
magnetic converter in a condition in which said release 
spring can yield to permit release of said binding on 
failure of said power supply. 

3. A ski binding in accordance with claim 1 wherein 
said release mechanism is a mechanical release mecha 
nism, the ski binding further comprising a cage having 
?rst and second ends for retaining said release spring in 
an inoperative state, and wherein said means for placing 
said release spring in an operative state comprises mov 
able slider means which can be brought into operative 
engagement with one of said cage ends to permit yield 
ing of said release spring. 

4. A ski safety binding in accordance with claim 3 and 
further comprising a hand actuated mechanism for 
moving said slider means. 

5. A ski safety binding in accordance with claim 4 and 
further comprising a switch associated with said hand 
actuated mechanism, said switch lying in said power 
supply circuit and being normally closed but being 
opened by said hand-actuated mechanism when the 
latter is actuated to move said slider means into engage 
ment with said spring cage. 

6. A ski safety binding in accordance with claim 3 and 
further comprising a second electromagnetic converter, 
wherein both said ?rst and second electromagnetic 
converters are fed from said power supply circuit, and 
wherein said second electromagnetic converter is 
adapted to retain said slider means in an inoperative 
position against the force of an auxiliary retaining 
spring, and wherein said auxiliary retaining spring 
brings said slider means into operative engagement with 
said spring cage when said second electromagnetic 
converter becomes deenergised on failure of said bat 
tery energised power supply circuit. 

7. A ski safety binding in accordance with claim 6 
wherein the ?rst said electromagnetic converter com 
prises a solenoid with an associated push rod and 
wherein, in the energised condition of said solenoid, 
said push rod holds said retaining means in a ski boot 
retaining position via a transmission. 

8. A ski safety binding in accordance with claim 7 and 
wherein one of said cage ends engages an abutment 
arranged on said push rod. 

9. A ski safety binding in accordance with claim 1 
wherein the release of said retaining means from said ski 
boot takes place when said electromechanical converter 
becomes deenergised. 

10. A ski safety binding in accordance with claim 1 
and characterized in that the release of the retaining 
means occurs when the electromagnetic converter is 
energised and in that a push rod of the electromagnetic 
converter is movable when the power supply fails. 

11. A ski safety binding in accordance with claim 10 
and characterized in that the push rod of the electrome 
chanical converter operates on a overcenter joint of a 
toggle lever which holds the binding closed and is ex 
tended or located trivially beyond the extended over 
center position and in that, on being energized, the 
electromagnetic converter moves the toggle lever out 
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12 
of the closed position, if necessary through the overcen 
ter point, into an open position. 

12. A safety ski binding in accordance with claim 11 
and characterized in that the push rod can be moved by 
hand into the open position. 

13. A ski safety binding in accordance with claim 11 
and characterized in that a slider is held by a further 
electromagnetic converter, which is supplied from the 
same power supply as the main converter, in its inopera 
tive position against the force of an auxiliary spring in 
such a way that the auxiliary spring pushes the toggle 
joint beyond its overcenter position into the open posi 
tion via a slider when the further electromagnetic con 
verter becomes deenergised with the slider reaching a 
position between a release spring abutment which is free 
and the element on which it bears. 

14. A ski safety binding in accordance with claim 1 
and having a hydraulic release system, characterized in 
that the electromagnetic converter is deenergised in the 
closed state of the binding and isolates, via a valve, a 
hydraulic chamber which acts on the retaining means 
and in that the hydraulic chamber is connected via a 
further valve to a spring accummulator. 

15. A ski safety binding in accordance with claim 14 
and characterized in that the further valve can be actu 
ated manually. 

16. A ski safety binding in accordance with claim 14 
and characterized in that the further valve can be acted 
on against the force of an opening spring by a further 
electromagnetic converter which is energised in the 
closed state of the binding. 

17. An electrically releasable safety ski binding com 
prising retaining means for releasably securing a ski 
boot to a ski, a battery operated power supply, measur 
ing means for measuring the load applied to a skier’s leg 
during skiing, a signal former connected to said measur 
ing means for forming a release signal when said load 
approaches a predetermined level, a release mechanism 
incorporating an electromagnetic converter responsive 
to said release signal to initiate release of said retaining 
means, said safety binding further comprising an auxil 
iary release mechanism having a ?rst inoperative state 
and a second operative state in which it is operative to 
permit safety release of the binding and wherein means 
are provided for automatically selecting said second 
operative state on failure of said power supply. 

18. A safety ski binding in accordance with claim 17 
wherein said battery operated power supply includes a 
main battery and wherein said auxiliary release mecha 
nism comprises an auxiliary battery having a ?rst inop 
erative state in which it is disconnected from said re 
lease mechanism and a second operative state in which 
it is connected to said release mechanism and wherein 
said means for selecting said second operative state 
comprises means for sensing failure of said electrical 
power supply and switch means for connecting said 
auxiliary battery to said battery operated power supply 
in place of said main battery. 7 

19. A safety ski binding in accordance with claim 17 
and wherein said auxiliary release mechanism comprises 
resilient spring means which is able to yield resiliently 
to permit release of the binding in said second operative 
state. 

20. An electrically releasable safety ski binding com 
prising retaining means for releasably securing a ski 
boot to a ski, an electrical power supply, measuring 
means for measuring the load applied to a skier’s leg 
during skiing, a signal former connected to said measur 
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ing means for forming a release signal when said load 
approaches a predetermined level, a release mechanism 
incorporating an electromagnetic converter connected 
to receive said release signal and operative to initiate 
release of said retaining means on receipt of said release 
signal, said safety binding further comprising an auxil 
iary release mechanism incorporating resilient release 
movement permitting means and having a ?rst, inopera 
tive state and a second, operative state in which said 
resilient means is able to de?ect resiliently under loads 
applied to said retaining means via said ski boot to per 
mit release of the binding on reaching a release setting 
thereof and means for automatically selecting said sec 
ond operative state on failure of said electrical power 
supply. 

20 

25 

30 

35 

45 

50 

55 

60 

65 

14 
21. A safety ski binding in accordance with claim 20 

and wherein said resilient release movement permitting 
means comprises spring means in the form of at least 
one coil spring. 

22. A safety ski binding in accordance with claim 21 
and wherein said spring means has ?rst and second 
ends, with one of said ends bearing on abutment means 
of said release mechanism and the other of said ends 
bearing on either a ?xed structure of the binding or a 
spring cage carried by said release mechanism, and 
wherein said auxiliary release mechanism comprises 
means cooperable with one end of said spring means in 
said second operative state to communicate forces from 
said retaining means to said coil spring means to de?ect 
the same thereby permitting release of the binding. 

It * 1k * 1* 


